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(54) CLOCK CONTROLLER AND METHOD FOR CONTROLLING CLOCK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent lowering of internal voltage than an 
assurance range by reducing voltage fluctuation in transition from a low- 
speed clock to a high- speed clock and thus, to evade occurrence of a 
malfunction in clock control to switch and control clocks to be used in a ; 
semiconductor integrated circuit such as a microcontroller. 
SOLUTION: In switching a clock source from the low-speed clock to the 
high-speed clock, the clocks are switched after setting the clock source ir 
a sleep mode, or the sleep mode is set after switching the clocks, or 
transition to the sleep mode and switching of the clocks are simultaneously 
performed and after that, the clock source is restored from the sleep mode 
to a normal mode when oscillation of the high-speed clock and the internal 
voltage are stabilized. 
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(57) [gft] 

[ISM] 7^^n3yba-7foM**MT 
WW ic ft V > T, ffia * a >y * e> ffi £ ^ n V z^m®? 

§ t $<d»be^i!i*/Jn? < it, mmummmm* 

T**3*o*l«^ *nfc«t^TWft^©R4*|e|jB-r 
* n -y * tcfl 9 1* * * Kte > * l> - 7*- F L T 5 




Mimmt d <y * j; o t jsisa&oift^iftji * D >y 

ituf Bfga * d >y * 6 a s nte fgjg ^ D . y ^ 

t mzmm i d 7 * *^ a s nfcssa * p v 

IKJI3aS3#gHc ZZftMuv*? oaK%fflfflif 3ftJtP 

s fctt 2 «±oa- -y h t, wiaiR^a^imass* p 

•y h*^U-^KIBfcjB»*-&, froiutBS!*P>y *<fc 

o a^* n >y * tftu^ * n/cftt ^i^a - - y h ztmnw 

*JHif Set Wflt ii t % * n -y ^$iJfflg«o 

2 ] fSS^n-y^ *{ft*&f 5 \m t P >y * {ft 

*&1-£iffa*P<y 

ffifBfga yn^ 6 tti * £ ttfcteil * d >y * 

ffif Bifja 6 ffl * * n/i ffig * p *y 

fflrtffi»R¥g»c «fc 3 art * n * oajR^SiJfflif SfrJW 

^<y h*xy-^«uc»»*-&, ^o*<o»KStfa 
t, 

[If #31 3 ] {mtuytttiiimZimtvytiR 

mmum <? u v ? & t jh«<o« ^isa * p ? * 
ti-mm i p -y * flt*&¥Kfr s art * n/c fga * p v * 

i: hu iBitsa * n >y * im^mfr zmtiZtiltffi&tvy 
ff}iea#?¥Kfc J;5ffi^^P7^ oaiRJ&Wfflif 5 » 

S fctt 2 >y h fc, itufBS«¥&tf futBil* P 

sia^ -y h ^ffl^m^ca^^-^sx u 

[|f#«4] tuIBSI^P-y^^O^V^D'y^^cD^ 



^*>J»¥a«, fufESI* p -y * J; t) iS^ * P -y ^©gj 

zmm i ~ 3 cD^fn^-otiBKco * D <y ^sijfflis 

■o 

[»«S5] fg5a^P>y^^fft^-r§fgja^P-y^fft 

mjfBfgii ^ D -y ^ «fc 0 t mfflLO rSV D -y ^ ^{it 

SulBfgia ^ p >y ^ ^ 6 * tifcfga ^ n «y ^ 
SuHB^S ^ d >y ^ f±t^#©^ & ttifl SftfcSJS * P V 

smsaw^at * § mtj <? u v t vwrnzuw? m\m 
i*T, mmmu^m^mmm <? u >y ^ ^ av> ^ n >y 

^ % JB»? L T ffi * t * SlSan y h %X U - 7°«ffi 
5 c t *«« f 5 ^ a y >7 MffligBo 

can*® 6 1 im ? p -y t zimt zimwvt m 

ntmm tuvt&r> t H»a<OSfV^iSa* n -y ^ ^rfit 

tuiBfgJi {K*e#afr 6 a* * tirdm* u «y ^ 

fciftT, tufBSW^S^MfBli^ n >y ^ <fc 5 M^t u v 

[«««7] fga^P-y^^«l&1-5fga^P-y^fft 
HljIBfga^P -y ^ J: 0 iffl»8S<Di«^iffi8* a -y ^^r{« 

*&f § fSa * p ^y ^ ^*e#a t , 

SufBfga^ p -y 5 a^snfeffiSf o >y f 

tSuIB.SM^P-y^ {m^mfr Ba^SnfcKJii'ay 

wiaasi^afc & statu? commmm zpm 
mt p -y * £ t) av^ d >y »j n^w^ t tez>m. 



(3) 



iff ffl 2 0 0 3 - 2 2 1 4 5 



*m? set mm ttztuyt msssHo 

ffi#m 8 ] ffiii * n -y * ^fit^-r S ffiii ^ p -y ^ ft 

SfilEffiil ^ p >y ^ {J^iSfr P, tHjj * nfcfgii i? n <y * 
t tu IBiSii * n 7 ^ ftft^g 6 ft -h Z ntc ffiil * n >y 

MtE)I#M K «fc § tB 7^ * n -y * W*SiJffl-r § fflffl 

ftijiES»??SK «fc o mi £ nr a ^ $ nfc Hii * a y * 

k * * 3. - v h k «tet 5 f n v ^ # arew & m 

* jmrr mm ttz*uy?®mmw° 

sft 5 * p > y * %m § £ # tc, mh^ji j±<DHft « 

x >j --jwmwzis. s k jmrr * c t *ms 
t 1 § it *s 8 £se«® * p * »sb 0 

[W#3S10] ii^P-y^^DilV^P-y^^tD^D 
1M.*f*i:ft5 1 SftBZfiaoa-n h£X'J-:/« 
ttK IS 

X U - ^KSBO Sla - -y h (c ett&f § * a <y * fcfflE 
ijt^p-y^^v^p-y^c^Dll^I^lfc, 

■y h*ii»«!»K:»»***lSi:, 
£#t? i: 1 1" n >y^ f&JfflWfco 

[^©pfflftlHiE] 

[0 0 0 l ] 

c ft r> 9 n -y * Hfllgfra «fc tf * n <y * ftjffl 
[000 2] ifi^ v^^nayhn-7§m PL 

l j; o r HC«s*afS l fc * p -y * ^ffl v > 6 nr & 

f¥feS*«nTV^5o LfttfoT, BWlOSCT^P-y 
X K t Mmvt? p -y ^ X tf- F t) Hx.%X A 



[0 0 0 3] 

[tJ£*©ftflii] Ell 6 ^*©^n-y^$ljffla--y h 

^DixW^C^^Caz-yh (C-unit) 2, CP 
U*f* (a7) h^5Ea--yh (E-unit) 1 U t3«fc 
tf^gP^ ^X-T y ^- 7 x -X <D%m*t5 C ft 5 T v 
Y (T-unit) 1 2 ^F*3gP^X 1 3fc8ttSttfc«liafcft 

[0 0 0 4] C3L--yh2«, ^gPfgffiA^ (X0) % 
2^-T5 2^S (1/2) 2 U ^gPfgiSA* (X 
0) %P L L 2 2, fcJ;D ; '2 53-M#§2 1 <Dtti^ 

^P>y^*3<fctfP L L 2 2 0m**D7*0^fW- 

#*aiR"r*-bu**2 3**rr«o -tru^^2 3«^ 
2 3oaj**n<^%*nfn»nLT, cpu* 

ft|Sl»^D7^C L K B%tH^-r§C L K Bfflnb^ 
20 (1/nb) 2 5, ^g(5MX-T>'^-7x-X^©^ 

P>y^CLKT^W^1-SCLKTfflnt^ilgg (1/n 
t) 26, fc«fctfflH@ttfatt©*ny*CLKP*tti 
^•TSCLKPfflnp^lSlts (Vnp) 2 7%Wrs a 21 
n5.C LKBfflnb^/atl (1/nb) 2 5, CLKTfflnt 
^JSS (1/nt) 2 6, CLKPfflnp^/Sg§ (1/np) 2 

[0 0 0 5] iiiEL/cii0^yn3yhP-7 1 1? 
30 g[5fgffiA^ (X0) (DZftM-CWltttZ* C<D2ft®7:- 

-3vt, p l l 2 2 ©iiMe*^ia£*n» p l l 2 2 © 
jsawfijeLfca, 7j-jiias^> ; x^2 sic gw©js 

»»K:4*J:dK:»JSIJt^i5l€*n*o rtSPIU 
B^O#t*&*D«y^*^SPaigA* (X0) ©2»flfr 

XtfJt>e*.U$>X*2 4E TlJ ^#tiAA,T*P L L 2 

n— 5 1 Ortg|5^P'y^«ffiM^?.tS3i^M^L, L/c 
40 ^T^7nnyhn-7 l ttflfiS'tfiifl 5 '*"* «l tK 

ft^o 

[0 0 0 6] 

Hp-^lTiJ:, Bl7K/TfJ:3t, ^n-y^V-X 
^fi^^p>y^ (ftiitf2MHz) Jb^aa^nv^ 
(fttAtf6 4MHz) t«»)l*A*i:#fi:rtaiJiaKo 
c c^fckxtfl 0mAfr63 OOmAlct, 

atciiiD-rSo ^ofci6, Atft«j±KT^s^o, 

50 iWIEVc ctfffiiEEH&TSfro-CLSdCfctffc 



[0007] #mut. ±.mmmmcm&T%:Zftrz& 

£ Rlffi* * O <y * ffrMfifc «k * d >y ^ miJ 
[0 0 0 8] 

Sa-v hfcXU-y*— KtaW6^D7^^t) 
HA **\ $ fctt * P <y ^7 £3} 13 # A feftfCX l> -7^& 
- Kfc -T 5 *\ g fc &X U - 7^r- \"\<DW» t 9 u -y 
*<DW0&*.*mtiflcl8C%:\,\ ffiJS^D-y^ 
©8fi*s«fc tf rtWWEtffiJELfc 6 X U -7^- Ffr 5 

[0 0 0 9] C©*MK«fcntf, *ny**ffiafrSS 
0 HA § BgtC ^7 D -y ^7 tf] 0 «|A fcf* 4 5a - -y 

h^XU-7^- KtegtfrT* c fctioT, 

So 

[0 0 10] C©38HJ3fcft^"t, XU-7^-F£»B£ 

Ftcw-r§#xu-yfH^fsjBfT-t±^<, 

SIBWfcl!?l^*J:5K:L"tt>«fci\, *3ftitf, XU 

ijf -r 5 1 TisffitE^s^t s c # •? t s „ 
[ooii] sfc, ftmvvtwmi&zm'eticii, 

v ^ *t|RlNf "Ptt 4 < , ffi^iffifi 7 n <y £ &c#J 0 Hfr 5 £0 

[0 0 12] Sfc, ±aB@fl^a^1-§fc46, *%0£ 
7 p -y * V-yUHBS* n v * BiffiS* n «y *lc 

cofgWfcfc^T, 7n-y?xt:°-F£-SPi}S< 

-rs^fc-ax'j-yt- K^a^u ms^-f^ 
mh^c t 5 -ims^x t?- hjc« t> if a zmiit t LX 



(4) iffUfl 2003-22145 

6 

xu-y^-FK^f-rsci:^ 

[0 0 13] 

\z frfr 5^n 7 ^ ffifjfflla - -y F L v Y 7 n n > 

/o nyho-73(i, ^P'y^cD^DfiASiJfiS^fccft? 
Ca-7h (C-unit) 4, CPUW (a7) E 
a->yh (E-unit) 3 K fe«tW9J/<XY>*-7x 
-7.<DM®*i5Z.tio Ta-<y h (T-unit) 3 2#rtW 

[0 0 14] Ca-7h4tt, fc ^gP^SA^ 
(X0) *2^flt«2^IS (1/2) 4 l, 

A±) (X0) ^afg-TSP L L 4 2, fc £ ttJ i '2^Jl§§4 
1 COm^J ^ D-y ^ts «t tfP L L 4 2£>tti*J*n-y*<Z)^ 

1*n^-**3«ilR-r«3fflO"feU** 5 3, 5 4, 5 5 
20 5 5 4, 5 5tt7D7^V-X 

**3Cfc3 0 2»JSIf§4 1 feitfP L L 4 2t±, ^n^* 
nfg}« * a >y ^7 ^#i^-r 5 {gji t a >y ^7 a, «t 
tfiSjfi ^7 n >y ^7 ^fi±^-r SrffiS^ 0>y ^ g i; LT 
OiH*tf«. 4U** 5 3, 5 4, 5 5ttWn 

>y t tmmt n -y *oi/^n*»-**aw-r *aw¥a 

^44B-bl/^^ 5 3, 5 4, 5 5 0ffl^^n-y^7CD)i 

w*isa»-r*fiiij»¥ai: Lx<Dmm*^?% a 

30 [0 0 15] Sfe, Ca-7h4(i, ■bU^^5 3, 5 

4, 5 5<Dft^O<y*£W?ft#jiLT, CPU* 
ftfttfcD^n>y*C LKB^m^-TSCLKBfflnb^ 
jSltg (1/nb) 4 5, fl*P/SX-r>*-7x-X|n]tt©* 
n 7 ^C L KT^tB^-TSC L KTfflnt»JH§§ (1/n 
t) 4 6, fc.fctfflifl0J&|tatt©*P'y*C LKP^tt) 
^■TSCLKPfflnp^jaS (Vnp) 4 7 Zttm^fHt 
LX^tZc cnSCLKBfflnMMDS (1/nb) 4 

5, CLKTfflnt^fllS (1/nt) 4 6, CLKPfflnp 
^JSS (1/np) 4 7 0»Itttt, ^jatt^5E¥©-e*§ 

^0 ^Jl^JEUv-'X^ 4 8 ©tefflfif KjtSCTiSJESftSo 
[0 0 16] ^V-X^f3#X.Uv i X^ 4 4tt, 

^D'y^^JDHAS* (^X^7^h) A^L^tl 
Ea-7 h3 nc^LTXU-7'J^xXhff^ 
S L R E Q%ttit) L, C PU»lftCD{?±S5t<^fcC4 

^ 0 cpuo«if^f?ih3y«rfl6*«tt-e*nar, 

F3 1 tiCa-'y h4tcXU-77 T ^7/U-y> ? ff^I S 
LAC K£ttrt1-3o tfc, Ta--yh3 2t, Hlft* 

-e^wna*, ca-7 h4taij-y«itiiLTt 

.fc^C ^rS-T X U -77 f/"J9 i>WX SLACK 
50 ZliitltZo Ca-7h4tt> I SLACKtXSLA 



C K <D 2 007 U -77 * 7 U 7 >W©r > FfftS* 
fct), Xy-7°fFnJff#B S L E E P£ffl*rfS7> K 
0SS (AND) 5 2*#-r*„ 
[0 0 1 7] S/c, h 414, -feU^? 5 3, 5 

4, 5 5 0*n^ f njcWLT*n«y*0«It)ffA*-l'5 

y?*ym?z>wo m^zj x y*f%mm& 5 1 *^-r 

3o £KO«t)@A^-r5>^JfflIlp]K5 Hi, SI^P>y 
fc£xj£E:i--y h 3 1 h 3 2fC*fLT, il 

-gitmfr e> x y - 7°im^wm 5 * >r 5 > ^ & <t 
x y - 5 a«ttJ8'^i»-r § * -r 5 > 

[0 0 18] WD£**^5>4fSI»|HlB5 1 B7'J- 
7°I^fi^B S L E E P£gttK3fc, *DV*V-* 
tytyWz.ifmk.XV— 7°ff E S L E E P , TSLEE 

v-xmmx^i/Ts* 4 4©ig,fflfiitcs^^T4^? 

5 3, 5 4, 5 5fC{ftf&S*l*o ESL 
E E P -e«Stt* X U -7°ff E a- -y h 3 1 
£tt3„ TS LEE PT?SSn*^'J— ^"M^ttTar. 
>y h 3 2 K08&Sn*o ««3#A*-f5>y#J»lilB5 

X 'J — 7°{B^ E S L E E P , T S L E E P©W**-r5 

[0 0 19] ±MLfc«jjitOv^^P3y ha-7 3T- 

si5%sa^ (xo) ©2#jm?«frr*o c©2^t* 

oVT, PLL 4 2©ilMB*W8£3*U P L L 4 2 © 

7ffl0ff*UJJ'W4 4tC r 1 J %#*iiA,T»P L L 4 

[0 0 2 0] CinfclRl^ SfcttffllWftbT, «<9ll* 
*-f5>^SI»lHltt5 lte«fc!J, *vy*W9&X.ttm. 
a->y hc^P-y^#±2^TXU-7°«fifc:M^2 

* • T<y7°fJ<9&&gH£f§£2-tf\ ^ijffS^^^f 

7 x -r ^ • t -y 7°f j 0 jA^shsc «t 5 x y 

[O0 2 1]oft, ^D-y ^V-XO^DHx.^^^ 

8fE I c c fc«fctfrtSMEEV c c 0£{tK^T8MW 
SKfc, h£xy-7°tt«l 



(5) #12 003-2 2 1 4 5 

^M^£#Tfr5^P'y^©^D#x.£&;ifti,\ 
fc * n -y Wm&ft «t OW*I±A« LftSKX 

u - ^Kj»*^a#ttJB'^[»s-&*ii^©»««ai 1 
c cfcitfrtSBSEEVc coaj{b*^-ra^HT**o 

[0 0 2 2] m3ii, fiUyfiV-XZimfrZWMK 
9 u y >7<D9] K> C ft -3 fcfcic 
*n>y^5f^Si^7 h^rXy-T'ttffi^^S 

/o **sk 1 c c fcit>'rtgp«i± v c c (omt^tmm 

[0 0 2 3] 0 4 It, 9u«;9V-X*W&frbimK. 

^DUx.ttiUL-'y h^XU-7°ttffi^»^^-&> «t) 
fc * D -y * ©fgjgfcj; tf rt 6BfflEtf£5£ L fc&fcX 

c cfc«fctfrtg|53jEVc cOg{t*^-ri!£^B|-pfeSo 
0 2 ~0 4 fciS-r^1*tt©«£-Cfc, F«995*£E V c c It 

20 * 0 

[0 0 2 4] 0 5f±, 9uy9&3}*)8X.1tmi<D3.=. 
v h^-B#t;:-e«ft< > 2 0W±, fefcAtfHwMTW: 
3 0 1 ^tTX y - 7°«ffiA^ 6 iiHf ««^«» S ■& * « 
I c c fe<fctfrtSP*JIV c c oMWtm-t 
»®HT?*5p tinii, fci:*«En- -y h 3 ncfft*& 
LfcX'J-7°M^E S L E E P^it h 3 

2tC«|gLfcXU-7 0 ft^T S L E E P ©»|»*|a|l*T» 

«ft<s a4s*-r5>f"efecftat,oT?**o 05 

[0 0 2 5] melt, *Py*V-X£fflo£fr6Ki£te 

X U -7°«il-\M^?-&T^ 6 ^ u y fi <DW K> H**fc 
Z. ft 1/ \ ^OUxfc^n-y^ «t tf F«3»*ffi**fi 

6, giJOn--y h©^D-y^«5#*tCOV^TlRl1i©il 

[0 0 2 6] 0 7ti, ^Py^V-^Sffia^sasiSk: 
^0 ^D^x.S^fc, fe^P-y ^^JOSfAWfta^v hfc 
o^T ^ d y ?W ?) El ft o fcfStcX U -^KJB 

Alf?^, -ffli9llx.fc^P-y^O%ii*5j;a :, rtg|5«J± 
Jb<S£ L tzmc X U - 7°ttHA^ 5 ffl#tt«k\tl[»S*T 
frS, giJ©^.--y Y<D>7Vy>7Womx.\z.~D^TWm(0 

c cOH»»lt^5o 
[0 0 2 7] H8li, ^P-y^V-X^{gjSA^iS)iK 

50 Wt)@*fc^D«y^©fSJife«fctfrtSP«ffi*^b 



9 

cftdm&tomxnmi c c^owhevc c cd§£ 

ft*^ift®Bn?**o 0 6-0 8^^1**^^ 
fEV c c 3: TNDIH, «fE«ffi«fc 0 fcfS^ft 

[0 0 2 8] 0 9ii, ^a-y^y-xSrigjIfrS^jIfc 

>y?X£-F<D^9ifm rtSBSEEVc ctffiSLft 
ft(c * a -y * x tT- Kfc-gfiS < "T 5 o 
[0 0 2 9] 01O«, *n«y*V-;*;HS8fr&S3S 

3 i: i: fc , ^ a -y ^ X h°- K*-a»a < t&TcXS 

-y *©£SfcJ:tfrtSP«EEtf$£L:fcftfc:x U -7ttfi 
^6ii1»ttlB^(|[#****&0?H*«a[I c c*5<fctf 

hi ot^t-^fncDii^Tfe, tuytttmmmcm 

[0 0 3 0] offfc:, ±$Lfc7a-y^y-xcDi?JDlf 
*fc£D*7a>y*^l#x.*f^a->y h<Dtti»cD* 

TfeCftdJi^fCtt, CPU*', CtDy7 h7x7cD7° 
u L*tm Lfc R O M& iffr 5> ^<D7n fvLZM 
fr&LXmfttZo ZVUs CPUtt7-*i'J74:L 

[0 0 3 1 ] 01 Hi, Hzt^f^nv^y-^offl 

CD £ y 5 y ^WJfl* V 7 b 7 x 7T?:fc <I ft 5 »^"<DfflSI 

¥li^-r7n-f-v— M?*So 0 1 nc^fJ:? 

S-f'J-fe-y YMW&K, 2^JB»4 lt«kt)^apa 
ISA^J (X0) 02»«?|ftS*, COJBHUCPLL 

4 2©jBfif*OR£«:^ #»SH«»S*fei:ft5 (x 

T77"S 1 1 1) o OOVT, P L L 4 2<DfSJ8tf££ 
LfcSk (Xx-y7S 112), <?uy*9Mmx.$maL. 

(Xx-y7S 1 1 

3) o 

[0 0 3 2] P L L 4 2^r^^-7;l/$^T, 

rtfiPEliS^OWI&^a-y^^jBJfgfiA* (X0) CD 2 
^BPLLf^D-^^O^S (Xx-y7s l 

1 4) 0 Sft, n#JIg§4 5, 4 6, 4 7 <D#JSJfcfcia 
a£iT3o ^LT, 7xY^ • 7--y7fiJ<3 3A^gH*% 

tss-efsarrs (xf-y7*s i 1 5) c mitt$t%& 

■tnWVfflm. 7xY^ • T-yTfiJOii^SHlCtO 



(6) $fSB 2003-22145 

b<D>7Uyl;mimvJ*t5Z-%v (Xx>y7s 1 1 
6) 0 cnK«fcoTilfjiS(ift^Rrffii:*3o ^LT&il 

[0 0 3 3] &3o, 03{C^f 7a>y^y-X<D$Jt># 
*££t/7n-y^i?J>3li;t*f*a--y hcD«il«D£ 
-Y 5 y ^JlJIP* 7 7 b 7 x 7T**5 C 4 a if Gl£ tt, 0 1 

?t§Xr7y (Xx-y7s 113) i:, P L L 4 2£ 
^*-7;l/?t5^f-y7" (Xx<y7S 1 1 4) t<DM 
io **Ane*ntf«ki\ 0 4tc^r7n-y?y- 
X0^9#*fcJ:tf*n'y*^#**fr*:3.--y hcDtt 
ffiS&<D £ 5 y ySiJIS* V 7 h 7 x 7T'}3 c fc 5 *& 
0 1 llcif7n-^-Kc6^T, X'J-7 
Xr<y 7 (Xx-y7s 1 1 3) P 
L L 4 2%-<*--7')l-£*t%Xf-v7° (Xx>y7S 1 1 
4) i:*P|i^fcJ3C43«k5fc-rntfJ:i/>o 
[0034] 0 1 2 14, 05 tC^-rSPgWfCX U -7°« 

Tfe^o 0 1 2fcS-r«k5K, Sf'J-fe'y MSWfcftfc, 

20 2 4 nc«k d ^g»A7^ (x o ) cd 2 #i3-z?fj 

ftStf, COjfiffflKP L L 4 2CDMfS*cD^^if, & 

musjmst&^nm (xx>yys 121). oov 

T, P L L 4 2 0aJS^fiSL/"ca (XT77S 1 2 
2) , -r^T©^n»y^«t)#itW*ar:»y 1>£X'J- 
7mitC)l^^^ (Xf77S 1 2 3) o 
[0 0 3 5] *<Q&, P L L 4 2 £^*-7;l/£#T, 
rtSPHB'NOftl&f ay^*y1.aJ«fiA* (X0) CD 2 
»I*6PLL*i'Dvi"Nia!)8*« (Xf77S 1 
2 4) o S/c, n^J«S4 5, 4 6, 4 7 cD^JStt^lS 
30 St§ 0 *LT, 7x^7 • 7y7TFJ?)&#EHtf££ 
^ST^TS (Xry/S 1 2 5) „ HKjffg^ 
^B#HcDgj®m, -gpcD^n>y^^0Hx.«*a--y h 
&c*}LT, 7x^^ • 7'y7flJ!3 3i*BHfc«fc0X'J- 

y»^^c^i\ *<D-m<D*uv ?w*)ua.ttm3L. 
-vYwuvtmrn^Ktiz-Ko (xf77si2 

6) 0 

[0 0 3 6] -T^TcD^n>y^^i3llKW*3---y hcD 
X U - ^Hh^lf 7-T * S?, X y - 7«fficD ^ a -y ^ 
HcttLT«#7x^ • 7-y 7°SiJ 
40 05i*SHKJ:*^y-7 , (!PI»*J3ca3o f^TcD^ 
a <y 0 HxW^a- -y h cdx U -7(8^*^7 L, 
^n-y^««a»Lfc6 (Xx-y7°S 12 7), 

(7T7 7S 12 3) P L L 4 2^r-r^-7;l/?^ 
§Xx-y7 (Xx-y7S 1 2 4) hte*ff«f«&cL 

[0 0 3 7] 0 1 3ti:, 06 1 U -y ^ V~X<DW 

50 ¥lH**-r7n-^ + -M?*5o 0 1 3lc^-r«fc5 



// 

tc, sfy-fev hMW&ic 2^a»4 uc&Qftmn 

WtXJl (XO) 0 2 ^ JKDWfBI^PLL 

4 2oii!tt*©R}gfc2x s-asjaiaaje^fec * -5 (x 

f'y^S 131), O-^T, P L L 4 2<D»Jgtf£g 
Lfcft (Xx<y7°S 13 2), n«y ^Dffx. 

1 3 3) o 

[0 0 3 8] P L L 4 2%>r*-7;l/S^:Tx 

X 'J - 7^0 £ n >y * « Q ftfia - >y h ^\<Offl*e 
^P-y^^gPfgJIAXJ (XO) ©2#JBfr&PLL« 
^O'^^tJf^S (Xf-y/S 1 3 4) o Sfc, n 
»iaffi4 5, 4 6, 4 7£D^MiSt§o fLt> 

(X-r-y7S 1 3 5) o »1OTf§l5B#fBcQ;S£)If£, 

7x7^ • 7y7^Jt>&#BHte<fc'j;*'J-7 , »|$**5 

fFBl^fci:*3 1 3 6) o 

[0 0 3 9] t^T«^n7^t)f^a - >y h€> 

m^CaS (Xf77'S13 3) , PLL^P-y^ 
AO^^x. (X-r<y 7°S 13 4), 7x7? • 7>y7° 
*Jt>ii*BHOa^-6 (X-r^7°S 13 5) , &&Zf 

•Av-fmm (xf7 7's 1 3 6) ^fcc^3c -t^t 

misted (xf7 7's 137), saa^j-rso % 
fc\ x';-7°mitc^?^§xx>v7 (xf-^s i 

3 3) PLL4 2^W;^5Xfyy (X 
T77S13 4) fcUSfrlBff*iS!fc:Lfc»3, 

[0 0 4 0]Bl4(i, H9K*-t£p<y?Xtf-F£ 

mrnmcm <t% mm* v 7 h 7 x r c * 5 
saa^iK^-t^n-^^-hTfeSo si 4t^-r<t 

5fc, S1*U-fev KWSiSfcte, 2#JS»4 lfc«fc»ma5 
fgJSAXJ (XO) cD2 77JlT-»jfF£-t>:, <KDJHIHfc*a 

mkn*mmh, PLL4 2©aMs**»£-r* at 

-y7°S 1 4 1 ) o P L L 4 2 0%tgtf gJTf 

&<D%ft-t> (X-f>y7°S 14 2), PLL42^*- 
7>2tfT, rta«^<D{4±^ d -y ^WfiAii 
(XO) O2»S^PLL^*D7^0^So 
[0 0 4 1] Ife, n^flS4 5, 4 6 , 4 7 ©#JSJt 
%I3/gU ttitim&ZnX l/2«£?5 (Xf7^ 
S143)„fLT, S»ftft^-6«flfflO«)Ba (X 
-r>y7S 14 4), mOfMDK44$fm<oa* 1 
fof^'J^yhLT (Xt77°S 146) , ^P<y^ 

Sfttt 1 fcttlB^*n-f x *fc, -£»-fo-p4<Tfc 
J:l\, mCiMtitSiofte (X-r-y 7°S 14 5), 
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»&^7-f§ 0 

[0042] 01 5 lit, Hi OtojVrxy— TWJBfcL 

w^n'^x m - F*siewtea < -r v 7 
h 7 x 7t fee * 9 if a- wi^ii^-f 7 n-^+ - 

hTfe§ 0 HI 5&cSVf<k-5fc, S-fU-try MBI*» 
2#H»4 lfc«fc*W»»SA*J (X0) CD 2^)1 

WffifS^cfc^T, mB<DHifi»n*R£U P L L 4 

2o®fg*^ias-r§ (xf7 7 j s 151). 

10 [0 0 4 3] O^t, P L L 4 2©Kfi^gS-r*flD 
*f$5 (Xf7 7°S 15 2), P L L 4 

s#t, rt»niHHNO«i&*D<y**^aijaigx* ex 

0) CQ2#JSfr?>P L LS^ay*^*)**.*,, * 
/c, n#ja»4 5, 4 6, 4 7©#JSIJ±*ia£U tti/J 
Jlffi^^nx l /2»fc-T* (X7>y7°S 1 5 3) „ £ 
fc, ^7^»3*a^^7 h^XU-7°^Cjg 
(X7-y7°S l 5 4) o 7x7^ • r-y 7°flJ^ 
3i*EH««a^-r**T?fir*L (X7-y7°S l 5 5) , 
HWflsftSfSSRJIHOSififlk 7 x 7 ^ • 7 -y 7°ffl 0 £ 

AWfta^y hO*ay*»fWI=Rr**(:&3 (X7>y 
7° S 1 5 6 ) o 

[0 0 4 4] LT, mOffifcHfolcftSSTmOfl* 
lfof^U^yM (Xf7^S 15 8), 7P<y? 

V> 0 7 P -y ^ X K*±tf« TcCNcX V -y'Wm^CD 

JO tf-gafcfcofcS (Xf77"S l 5 7) , SMI£*f7lT 
«„ &*5, PLL4 2^^-7;^t5Xf7y' (X 
7>y7°S l 5 3) XU-^K«t3i»***XTV 

7° (xx>y7°s 1 5 4) timmmzmcLfcv, m 
mas c & 3 <t 3 t-t * c 1 1 BjtgTS * 0 
[0045] ±aLfe*sso«»k:«tntf, ^p-y^v 

K % ^n<y^V-X£D^'9#X.^|p]R#S^«tlM^LT 
^n7^0M^ltS^-7 h%-ax';-7°^ 
- Ffc e t tc «t oT, rtSPfiSi*^* < 

fc, ^7^0l^l^J5a-7 htcfeV^T, X 

[0 0 4 6] S/c, ±K2L/c^SSom«|{CJ;na*, ^P 
^ V-X*fiM* P >y ^ fcflsa* P -y ^ (c^ 

§ ^c, ^77X b - K*apg«fcia < -r § c t k <t 
50 T*aa-T5ci:^-p*so^ rtap*£E**a»-rss 
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[0 0 4 7] ttitfe^T^tt, ±kELfe*SSO« 
■y h © 5 ? o {c *f L T X U - 7°» ^ C * -3 

h LTFJ^fC * P y ^7 0 |#* ££j C ft "3 T t, J: 

fc, ja««©W!)iMJtfftfc*«*D«y*0»H\ CL 
KB, CLKTJ3«fctfCLKP03fflEIB&1\ H@, 

[0 0 4 8] awi)fia*D^ir%(t«&t«iiai* 

lEfga ^ a -y ^ #*&#afr 6 w # * nfc fga * p <y * t 
mzmm * p v * trae^ s# e. a * * nfcsa * a -y * 

2 Woa - >y h fc, MK*R¥aff ilflESi* p v f «fc 
* p <y * S nfeftk: ^Ma - -y b WcS 

[0049] (MtB2) imtvytztimtzim? 
wn&®.£. mmim? p <y * «t •? & assays 

lEfgs * p -y * «^¥a^ t>ttif]-znrcim?vv?£ 
mmmtn -y ?#±,^#afr e> wasnfcffia* □ v * 
o^-r n^-**3KR-r § w?#a t , tutEii^atc 
isiB^^n-^ -r s suffli^a t , st * n 

2 W_t ©a - -y h tc, fflS3BK#atf*fiE8i * p <y * «fc 
0 p -y * fcgft LT L jfi&fc aiSn- -y h 

-y hzmnwmicmm-&zxv--7®m^m£, 

ffi?Z>££ZW®L£-?5?Vv!7®mmWo 
[0 0 5 0] Um3) 

uytvm^mt. tulEfga^P-y^cttifeJSISaOiff 

t^sss * p v $ z wfe-t z&mtvy* m*e#a t , m 
iEfga* p y i/ im^mfr tb&iiiEt\rc\m>7vy>7£ 
mmrnm * p -y * ^#e#a^ e, w ^ * tin. m m * p -y * 
(D^-ftifr-ft zmtR? z aw#a , MfEaw^atc 
«t s m * * d -y ^ ©asw* ia»-r « m , a ^ a 



(8) W2 0 0 3-2 2 1 4 5 

2 >y h |c, tufES^^a^ffilEil^ p >y ^ «fc 

*)m^*uy</*muLTiiiti-t5£mmc%m^-y 

--y h^IMcI^^5XU-y»fgi:, 
mft$-?%££*Wm£?Z>?Tnyi' SiJPSHo 
[0 0 5 1 ] ({^IB4) SfiIB^^P>y7«fct)a^7P'y 

!EX 'J -7°M#atis fuIESI^ p -y ^ «fc <o av>* p -y 

- >y h 2 m &L±K. ftlf rmmmizMfeZ &%££* 

ftrnt-rzim i ~3 ov^f n*>—oK8aao*p »y ^ 

[0052] mtE5) imtvytitm&tzim? 
p y tm&^n £ . mm\m * p y * «t o t, jasa^is 
v^a^ p -y * ^ffi^t- § ig;£ ^ p -y ^ «if&#a t , m 
mm ?vy? ztnti-gnrc{m?vv?£ 
mm mm tw? m&mt* e. m -n s ntc mm >? p ^ * 

-vhEWU l*fc«2W±03.->yhSfi:Sfc» 
T, tufBjMK^a^tulB^^ P v * «fc t) av^D »y 

^otulBIl^ n y * «fc 9 n y » jWltfjS 
[0 0 5 3] (ft IB 6 ) ffi»*D 

jo D-y*tt»m MEffiii^py^«t»3fejisa©s 

fEfga^ p -y ^{ft^¥IS^ e tii^ «nfcffiiS* p >y * 
milE^M ^n.y^ «l&¥a*> 6 W * * ftfcSja * p -y ^ 

co^-r tifr-x&mm- % mm^m £ , tuiEJiw^afc 

n-yhtc^tL, lSftl42fiU:0^f H5ESk» 
T , MIESI^^a^tulE^ *n7^J:!)l^D7^ 
LT a 7^ b feifi^fc Mi ^P. - -y h % X U - 7°ttffifc 

wmitzxv-~?mm^m£. zmtzcuzftm 
£-?%tuy>7mmmmo 

[0054] i\mi) ffia*p«y**«*&^*ffia^ 

D7 7«#Si:, MIBffia^P>y^«fc^tiajSaoii 
W*&-T 5 ^ p -y ^ 0U&#a t , tu 

t t p -y ^ p> Hi ?ti * n ea * p -y * t 
MiBisa 7D77 mm^mfr s * n^iea ^ a y ^ 
o^-rn^-73%3i«-rs®W¥aiis wiaaHR^at 

J;«a^^a77 OSR^Wt § 9J»¥S i: , Si * p 

50 y^«tt)av^n-y^'N©«]»)§^*fsifcftsffia©3. 
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->y McftU l SfeSZWJ:Oa;7 hnicZttb 

x , *jaaas?^ as * n ? * * o * n ? * % 

[0 0 5 5] (#128) ffi»*n»y**{B*&*«flSSl* 

p >y * © 4: , tuISfgJi * d >y * & tj &mMk<nm 

lEfgii ^D-^ ttt#s¥©fr e atfj s ftfeflsa * o y * i: 
mmm * p >y * *^ e m ^ $ nfc rfta * D >y * 

£%mjjtti>ytcDW$Rzmmt% mm^m t , tut eji 

c «fc o sjr * nr $ tiitism * p ? * 
-r s#js^s t , MEftm^&t&mt o ? * * o av»* 

•y ^apge^ca < &s «fc s ic, wE^a^ao^ait 

[0 0 5 6] (fttE9) KifESI*n>y*<fcyiI^*D>y 

*«« * * ttfE 8 tCfEigtD * P >y * ffiiJ|8Sfi 0 
[0 0 5 7] ami 0) S*ov^«fct)itl/^ny^ 
'NOW?) 1 Sfc«2J-X±cDa- -y h%7> 

U - 7"tf«gfcSg £ # § Xg t , X'J- yttiC^ia 
~>y *^n-y^*fflieS^n-y^J:»)ai/^ 
n^^om^Igt MlSS^P-y^cfcOav^ 

[0 0 5 8] (MIE1 1) I^D7i'J:0ai'^n'^ 

ttf * * p v Z*ffimt* p y * «fc t> ili^* n -y * fcisg 

0 © A a »a ^ y h * ^ y - y ttIB t »gf S * * XS 
4:, xy-y^ficDSMa^-y hfciI?irtffl8k:S&£tf 

[0 0 5 9] (fttEl 2) U^P^^iOai/^P'y^ 
'N<EH2J?)|#**f#ti:fc3 1 Sfcf4 2JW±©3.-ry Mcfu 

fft? <: 4i £?f M 4: 1" « * p >y * BiJfflWi£„ 
[0 0 6 0] (ttfEl 3) iWffigi*n«y*J:»)SS^*n 

-y^-\£D^y#K.«^4i^^a---y 
MfES^p>y^<kyai/^p-y^'\©^]y#^mt7 t y 



(9) W2 0 0 3-2 2 14 5 

xmw*micw»-£*tzct%tmt*zffi&i o~i 

2 JDV^f ftfr— OKtm<D>7 P 7 ^MP^So 
[0 0 6 1] CN-SH l 4) S^D'^ioa^ny* 
-\cD^D^X.»^4l^§a--y h**y-:/ttafc:»B! 

s-esxgi:, xy-7«si©M^:i-<y hjcffi*&-r« 

^p<y^%tijIES^P«y^J;yat^P>y^tc^]y#x. 
3X*gi:, BjfEJl^P-y^J;ya^^D>y^t^]0©x. 
fcM^- <y h*ffl?ft«lBK:agPS**xS4:, * l S 

/0 4i1-S^P'y^S[Jffl^?* 0 

[0062] chrta i 5) s^p^^^yav^P'y^ 

WfEil * p >y 7 j; V) p >y 7 jc « 0 »*. § XfS 4; , 

«y h*7,v-Tm^mm^%±mt, x 

O^fgn.- -y h^iimttffi^il^^HirSXgi:, * 1 S 

[oo6 3] atSEi 6) ii^p-y ^^yav^p-y^ 

20 -\o^y#x.«^4:^§a--y htMIEii^P-y^cty 

av^o-y* ^ffiig-r § t mmc nm=i- v h y - 

7°«il t # 5 XS 4: , X y - ^ttJBO -y 
[0 0 6 4] ({ttEl 7) S^P«y^=J;ya(/^P>y^ 
30 [0 0 6 5] (f^IEl 8) SijgEIJ^P'y^<fcyai/^P 

^ ^a < * a feme iwsiSiafbsnfc ^ p -y ^ 

h^x y-y^fiSfca^^tir/tfifcics 

SMIE 1 7 fcEWO^n-y ^SiJlSl^ffio 
[0 0 6 6] 

[fgB^OSfj*] *58MJcJ:nif, ^p-y^V-X^{ga 

«y#x.^ii4ift§a--y h^-axy-^-Kt^ 

40 fi-rSd4:tJ;oT, rta5fiffiA^#<ft'3, *J±^X 

[0 0 6 7] B'J©58WK:<fcntf, ^P<y^y-7, 

a >y ^ 7 h- H *®l8Wtc Jfi < 1" 3 c t ic J: -a r, m* 

50 -rsefc^-etso-e, rtgp«J±* s «»i-ss-r«* 
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[0ffi<Dffi#ftt^] 

[0 1 ] * d >y ^jfflla - >y h *J8«L 

[0 2] 0 1 lc?fk?<!7Tny?mW3--v Mcfc^TXU 
Lmfn^^o^f) fix. £*5 c ft 9 if£- 

[0 3] 0 1 t^-f^ny ^W»a-'v Mc&^T^n 
-y ^ <D$J »> If A tmmiZX V -7WJCf ^ a 

-y ^a^ow^^tfWEo^t^^w^^-rs^ 

[0 5] 0 1 t^ti/nyi/pm^-v Mcfc^TXU 

>y h StcX U -7°WmiC LTfrbtuyWWomZ.* 
*5 C ft 9 **£B#0«ffi*5 «fc tfWEBOffffc 

[0 7] 0 1 t^-T^n-y ^ijffla^y htcfe^Ta- 
-y h §(C * D -y * ^ V) Tfr 6 X U -7°«ffiK "T 5 

[0 8] 0 1 fcjjVT * a -y ^iJffla- -y h tfe^Ta- 
-y hSJC^a^y^tD^^^^^^^tcXU-y^C-r 

[0 9] 0 1 tc^-r^n>y^M©a^-y McfeVT^n 
■y ^ X tf- F*®I8WKj£ < ft * £ 3 fc« t> »A «Jf ^> 
cD«MtfeJ:O : '«E'Dgft:^iSe^t*-rK00TS5 I > 



7* 

[010] 0 lKSt^ny VWRO-- v Kcftl^TX 

u ustfs * p -y * x F*aBWK3a < 

ft S <}: 5 £153 S g*. S «^OSSSfe J; t>* HE^f t*8t 
[011] g|2fc^?-*n<y£v— *«93»3gS.*5J:tf 

[0 1 2 ] 0 5 fcjjvrapgwfc* u -ftftefr 6«»* 

70 ik%Um*V7 h9xTT-*5Cft9^(D5aa^]i^ 

[0 1 3] H6fc^*ny^v-^o^ji3#A*«ktJ ! 
yn 7 7«]»3 *f*a =. -y h (Dimm&<D ZJ$y>? 
1WW* V 7 h -7 x 7 T**5 C ft 3 *&<0iflS!3Mn*^r 7 

[014] H9fc3Vr4m«,*;*fc-K*8l8WK:SK 
"f S»Jfll« V 7 h 7 x 7T*5 C ft 3 « #<DOT£fi£^ 
f7D-^t-fTS5o 

[0 1 5] 01 0}C7f^XU-7«H^Lft^6^n-y 

C ft 3 jQS!¥JlIS*^t 7n^t-hT'fe5o 
[0 16] tE*©*ny ^fMSpa^y h*8f«Lfcv-f 

[0 17] 01 6KSVftE*©*n*y*9JWa-'y hte 
<fc § * a y ^il^B#cD«?Sfc J; tf *E<Dg{ t^MWiC 

[^^<DlKW] 

4 Cn--y h (^n>y^SiJS|a--y h) 
4 1 2«-«8i (ffil*n>^«^iB 
50 4 2 PLL (ig5I^n-y^«^©) 

4 4 ^n>^y-X«!)g* U^X * (Mt&ffl 
4 5, 4 6, 4 7 n^-jggg (#Jg#&) 

4 8 ^issu^x* 

51 k> mz. * ^ y mnm, u u — ^tw»^ 
m 

5 3, 5 4, 5 5 -feU^^ (Mn^ffl 
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